I n t h i s paper we would l i k e t o e l a b o r a t e on an e a r l i e r a r t i c l e antenna: The Gaussian antenha. Several examples o f near Gaussian f i e l d p a t t e r n s have been reported i n t h e l i t e r a t u r e such as:
t h e f i e l d across a single mode f i b e r o p t i c t r a n s m i s s i o n l i n e (Marcuse Kornhauser coordinate, x, by a Gaussian d i s t r i b u t i o n whose standard deviation i s u, e.g.
I f t h e f i e l d a c r o s s an aperture i s given i n terms of a t h e n t h e f a r -f i e l d p a t t e r n can be obtained by the Fourier t r a n s f o r m o f t h i s : where k = ~T / x , A i s t h e wave l e n g t h and e i s t h e a n g l e w i t h t h e x a x i s t o t h e a p e r t u r e . V i z : t h e f a r -f i e l d i s a l s o Gaussian, but the variance i s inverted. US. Government work not protected by U.S. copyright
U t i l i z i n g s t a n d a r d d e f i n i t i o n s , t h e d i r e c t i v i t y o f an aperture e x c i t e d by a Gaussian d i s t r i b u t i o n i s :
The half-power beam w i d t h i s g i v e n by s q u a r i n g t h e f a r -f i e l d and equating i t t o h a l f t h e peak value,
The maximum f i e l d s t r e n g t h o c c u r s a t e = IT/^ and s e t t i n g 9 = n/2 f e, the half-power beam width, HPRW TO compare these expressions with the Gaussian antenna; sum (7!, m u l t i p l y b y -i t s complex conjugate and n o r m a l i z e t h e r e s u l t t o um t y IEB(e)12 = {cos(q 1 kd cose)} N-1
Both t h i s . r e s u l t and that of equation (2) can be expanded i n a power series; E( e) = a . + a2 cos e + a4 cos e + as cos e + ... 
z2-2
The column labelled "Difference" indicates the difference between t h e c o e f f i c i e n t s when u = d/2 A-1. These differences, as a f r a c t i o n o f t h e c o e f f i c i e n t , a r e s m a l l and w i l l get smaller as N (respectively: u) gets larger. Let us emphasize t h a t t h e Gaussian antenna i s not an e x a c t l i m i t i n g case of the Binomial antenna, since i s zero except for S n / 2 where it i s u n i t y . R a t h e r t h e equivalence of the field strengths should be understood as an asymptotic one i n t h a t , f o r l a r g e N (respectively: u), t h e f i e l d s are approximately equal, but the range o f values of e for which t h i s i s t r u e grows s m a l l e r w i t h i n c r e a s i n g N.
R i c a r d i ' s f o r m u l a s f o r d i r e c t i v i t y ( 8 )
and h a l f power beam width (9) may be compared w i t h t h e Gaussian formulas (3) and ( 6 ) by s e t t i n g u = 1/2dr/N-l.
The r e s u l t s a r e i d e n t i c a l i f N f a r f i e l d show t h a t t h e p a t t e r n s o f a Gaussian antenna o f a (respectively: u1 i s very large. Numerical calculations of the B i n o m i a l a n t e n n a a r e n o t s i g n i f i c a n t l y d i f f e r e n t f o r N=5.
